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(54) STRUCTURE FOR INSULATED GATE BIPOLAR TRANSISTOR 

(57)Abstract: 

PURPOSE: To reduce cost and mounting area at the 
time of packaging by forming an equivalent diode 
connected in reverse parallel between cathode and 
anode thereby eliminating the need of a discrete reverse 
parallel diode being required at the time of AC operation. 

CONSTITUTION: Impurities having characteristics 
reverse to those of n-type substrate, i.e., p-type 
impurities, are diffused in mesh into the rear surface of 
the n-type substrate on the anode electrode A side thus 
forming an equivalent diode D in a chip. The diode D is 
connected in reverse parallel between anode A and 
cathode K of an insulated gate bipolar transistor. Since a 
diode connected in reverse parallel between anode A 
and cathode K is formed equivalently, a discrete diode is 
not required to be connected reverse parallel at the time 
of AC operation resulting in reduction of cost and 
mounting area at the time of packaging. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Structure of the insulated-gate type bipolar transistor characterized by forming the 
equivalence-diode which the rear face of a substrate is made to diffuse the impurity of a 
substrate and a reverse property in the shape of a mesh, and is connected to it in reverse 
parallel between a cathode and an anode, and changing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the structure of an insulated-gate type bipolar 

transistor. 

[0002] 

[Description of the Prior Art] the insulated-gate type bipolar transistor Q1 which has such 
structure although drawing 5 shows the structure of a general insulated-gate type bipolar 
transistor, and Q2 the case where an alternating current load is driven by being reverse-in- 
series-alike, connecting as shown in drawing 6 , and making it switch by turns — each insulated- 
gate type bipolar transistor Q1 and Q2 between anode A and Cathode K — reverse — parallel - 
- alike — diode D1 and D2 It is necessary to connect, respectively. In addition, the insulated 
gate is shown by the inside G of drawing 5 . 
[0003] 

[Problem(s) to be Solved by the Invention] When carrying out parallel connection of the diode to 
an insulated-gate type bipolar transistor and forming it into 1 package like drawing 7 as 
mentioned above, in order to install the chip of the diode D a little smaller than the chip of the 
insulated-gate type bipolar transistor Q on the lead electrode AT for anodes, there was a 
problem that the area of the chip as the whole became large. In addition, KT shows the lead 
electrode for cathodes, and the lead electrode for the gates in GT. 

[0004] Succeeding in this invention in view of the above-mentioned trouble, the place made into 
the purpose is to offer the structure of the insulated-gate type bipolar transistor which does not 
need to supply reverse parallel diode required at the time of alternating current use with another 
chip. 
[0005] 

[Means for Solving the Problem] this invention forms the equivalence-diode which the rear face 
of a substrate is made to diffuse the impurity of a substrate and a reverse property in the shape 
of a mesh, and is connected to it in reverse parallel between a cathode and an anode, in order to 
attain the above-mentioned purpose. 
[0006] 

[Function] It **, and since the diode which carried out the antiparallel connection can be formed 
in equivalent between an anode and a cathode according to this invention, at the time of 
alternating current use, it becomes unnecessary to supply the diode linked to reverse parallel 
with another chip, and reduction of the cost in the case of package-izing and a component-side 
product is attained. 
[0007] 

[Example] An example explains this invention below. Drawing 1 shows the cross-section 
structure of one example of this invention, makes the rear face of n type substrate by the side 
of the anode electrode A diffuse the impurity of n type substrate and a reverse property, i.e., a p 
type impurity, in the shape of a mesh, as shown in drawing 2 , and forms Diode D in equivalent in 
a chip by this diffusion. This diode D serves as a form by which the antiparallel connection was 
carried out as shown at drawing 3 between anode A and the cathode K of an insulated-gate type 
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bipolar transistor. In addition, you may make it mesh-like diffusion become reverse mesh-like, as 
shown in drawin g 4 . Moreover, what is necessary is just to diffuse an n type impurity in the 
shape of a mesh in the case of p type substrate. 

[0008] Moreover, when taking the above structures, surface both sides of Si wafer must form a 
pattern. And generally, although the mask alignment in both sides is difficult, in the case of this 
invention, it is possible for it to become unnecessary to be able to take ** etc. probable, if size 
of the mesh which is made to diffuse an impurity to a chip size and is formed is made small 
enough, and to set a surface pattern and a pattern on the back, and to supply simply. 
[0009] 

[Effect of the Invention] Since this invention forms the equivalence-diode which the rear face of 
a substrate is made to diffuse the impurity of a substrate and a reverse property in the shape of 
a mesh, and is connected to it in reverse parallel between a cathode and an anode It becomes 
unnecessary to be able to form the diode connected to reverse parallel at the time of alternating 
current use on the chip of a transistor, therefore to supply diode with another chip, and is 
effective in reduction of the cost in the case of package-izing and a component-side product 
being attained. 



[Translation done.] 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of one example of this invention. 

[Drawing 2] It is explanatory drawing of an example of mesh-like diffusion same as the above. 
[Drawing 3] It is a representative circuit schematic same as the above. 

[Drawing 4] It is explanatory drawing of the other examples of mesh-like diffusion same as the 
above. 

[Drawing 5] It is the cross section of the conventional example. 

[Drawing 6] It is the circuit diagram of the example of use same as the above. 

[Drawing 7] It is chip mounting state explanatory drawing of the conventional example. 

[Description of Notations] 

A Anode 

K Cathode 

G Gate 

D Diode 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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